A reversal by L-arginine and sodium nitroprusside of ageing-induced memory impairment in rats by increasing nitric oxide concentration in the hippocampus.
In the present study, memory formation to an acquired pole-climbing shock avoidance task was tested in young adult (3-4 month-old) and aged (24-25 month-old) rats. The data were correlated with the activity of nitric oxide synthase (NOS) and the concentration of nitric oxide (NO) in the hippocampus, midbrain, cortex and cerebellum. Motor co-ordination was tested in both groups. Memory test and NO determination were carried out in another set of young and aged groups, 15 min after intraperitoneal administration of NO precursor, L-arginine (500, 1000 mg/kg) or NO donor, sodium nitroprusside (SNP) (1.25, 2.5 mg/kg). No difference was found between the motor co-ordination performances of young and aged animals. But the aged animals were not able to perform the shock avoidance pole-climbing task as readily as the young animals. It is suggestive of an impairment of memory formation of the acquired task in the aged animals. The synthesis of NO which is known to regulate memory process in the hippocampus, was lower in this brain region of aged animals as compared to that in young animals. L-arginine (1000 mg/kg) and SNP (2.5 mg/kg) increased the concentration of NO in the hippocampus and shortened the time of pole-climbing shock avoidance task in young as well as in aged animals. These results lead to a conclusion that a decreased synthesis of NO in the hippocampus in responsible for an impairment of memory formation in aged animals and that an increase in the concentration of NO in the hippocampus by L-arginine (1000 mg/kg) or SNP (2.5 mg/kg) results in a promotion of memory formation in the young adult rats and a reversal of memory deterioration in the aged animals. Thus, NO precursor and NO donor may be effective in reverting cognitive dysfunction associated with Alzheimer's disease, an ageing-induced neurodegenerative disease.